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Analytical application and calibration curves 
Experimental condition 
To get optimal conditions of 
Workshop “From Molecules to Functionalised Materials“ – Cluj-Napoca, October 2013 
EXPERIMENTAL CONDITIONS       
 Fused silica capillary 56/64.5, 50 µm ID 
UV detector set at 254 nm for indirect detection 
-20 kV of applied potential, 10 s at 50 mbar, 25ºC 
Optimal BGE : 7 mM phthalic acid, 2 mM TTAB 
(tetradecyltrimethyl ammonium bromide), 5% MeOH at pH 6 
Capillary electrophoresis (CE) is a separation techique that can be 
applied for analysis of organic acids in wine. It uses a capillary tube of 
very small diameter with an appropriate buffer solution to effectively separate 
small and large electrically charged molecules in the presence a high-voltage 
electric current.
OPTIMIZATION AND VALIDATION OF THE METHOD
CONCLUSION: 
CE offers a number of advantages for analysis of organic acids wine, including speed and reduced cost of analysis and simplicity. 
The use of phthalate as a BGE provided a well-resolved and reproducible electrolyte system. 
The proposed method will be applied for further analysis of organic acids (tartaric, succinic, malic, citric and lactic) in 
different wine samples. 
To obtain a stable baseline, the capillary 
was conditioned daily by washing  in 
according to the following cycle:  
0.1M NaOH for 5 min  
ultra-pure water for 10 min and finally, 
the carrier electrolyte for 10 min
                                
1. Background Electrolyte Selection 
Different background electrolytes (PDC 
- 2,6-pyridinedicarboxylic acid, phthalic acid, 
phosphate) were compared for the CE separation. 
Resolution, baseline noise, time analysis and 
sensitivity were evaluated for all of them. 
2. Influence of buffer pH 
The effect of the pH electrolyte on the migration time of 
the solutes was studied in the pH 2.5–7.5. In case of 
phthalate, at a pH higher than 6.5, the resolution between 
tartaric, malic, and citric acids decreased. 
3. BGE Concentration  
 In a range between 3 – 10 mM.  
The optimum BGE concentrations were selected by 
considering which one produces the best relationship 
sensitivity/time of analysis.  
This values were: For PDC – 5 mM; Phosphate – 4mM 
and for Phthalic- 7mM 
4. EOF modifiers 
Addition of TTAB in the electrolyte with concentration 
from 0.5 to 3.0 mM for all BGE.  
Effective mobility increased in range from 1mM TTAB 
to 2.5 mM concentration. 
Optimal concentration of TTAB – 2mM. 
Analysis of Real Samples 
This method was applied for the analysis of 
organic acids in wine samples under the optimized 
conditions listed previously. 
Method validation 
The reproducibility, linearity and sensitivity of the 
method were tested. 
 Fig. 2. Electropherogram of organic acid standards. Conditions: capillary column with 50 µm i.d. and total length of 64.5 cm (56 cm to 
the detector); optimized electrolyte consisting 7 mM phthalic acid, 2 mM TTAB, 5% MeOH at pH 6,  indirect detection at 254 nm; 10 s at 
50mbar, voltage of -20 kV. 
The calibration curves 
For all organic acids, linearity was tested in 
the range of 25-250 mg/ml, obtaining satisfactory 
correlation coefficients. 
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Fig.1. Apparatures for capillary electrophoresis   
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